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Please cancel claim 10 without prejudice. Kindly amend claims 1,12, 26, 27, 28, 29, 
30 and 33, and add new claims 35-43 as follows. The present hsting of claims replaces all 
prior versions, and listings, of claims in the application. 
Testing of Claims: 

1. (Twice Amended) A device utilizing light diffraction for measuring 
translation, rotation or velocity, the device comprising: 
a light source emitting an incident light beam; 

at least one light detector for detecting a resultant [portion of the incident light 
beam emitted from the light source]intf?rference beam; 

a diffraction grating assembly located on a light path of the incident light beam 
between the light source and the at least one light detector, the diffraction grating assembly 
comprising a [fixedjfirst reflective grating assembly and a [mobile]secDnd reflective 
grating assembly[,]; 

wherein the [mobile]first grating assembly is mobile along a given displacement 
relative to the [fixed]secQnd grating assembly[;]» wherein the [fixed reflective grating 
assembly and the mobile reflective grating assembly diffract] first and second grating 
flRRemhlies are arrangfiH to Hiffrart at least a portion of the incident light beam, the incident 
light beam rRarbing the first grating asspmhly where the incident light b eam is partially 
HiffrartftH along two differen t Hirertinns thereby [producing interference and the resultant 
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portion of the incident light beam detected by the at least one light detector] fotmins two 
partial ligh t heams whirh rearh the sernnd grating assembly, and, thereafter, the first 
grating asspmblyj thereby formings after Hiffr artinn by the first grating assembly, the 
resnltant interferenn e beam resisting frnm interference of the two partial light beams along 
an ontpnt Hirertinn^ and wher ein the resultant interference beam is directed at a resultant 
angle in a plane perpenHinn lar to lines along which the first grating assembly and the 
second grating assembly are formed^ the resnltan t angle having a vahie snbstantially equal 
to an angle of incidence in this perpendicular plane of the incident lig ht beam mnltiplied 
by relative to an axis perpendicular to the first grating assembly and the second 

grating assembly, said at least one detector being arranged such that light bea ms interfering 
along the resnltant-angle are measured by the at least one detector for determining a 
relative displacement. 

2. (Amended) A device according to claim 1, wherein the [fixed]first grating 
assembly comprises a first reflective grating and the [mobile]secQnd grating assembly 
comprises a second reflective grating. 

3. (Amended) A device according to claim 1, wherein the [fixed]first grating 
assembly comprises a first reflective grating and a fourth reflective grating and the 
[mobilejsecond grating assembly comprises a second reflective grating and a third 
reflective grating, wherein the first grating and the fourth grating are of a first spatial 
period and are located substantially in a first plane, and the second grating and the third 
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grating are of a second spatial period and are located substantially in a second plane, 
wherein the first plane is displaced from the second plane. 

4. (Amended) A device according to claim 1, wherein the [fixed] first grating 
assembly is mobile relative to the incident light beam, and the [mobile]secQnd grating 
assembly is fixed relative to the incident light beam and is arranged between the light 
source and the at least one light detector. 

5. (Amended) A device according to claim 4, wherein the [mobile]secQnd 
grating assembly, the source, and the at least one detector form an integrated measuring 
head and the [fixed]first grating assembly fixrther comprises a first reflective grating that 
defines a scale for the device. 

6. (Amended) A device according to claim 5, wherein the detector is 
integrated in a semiconductor substrate bearing the [mobile]secmid grating assembly. 

7. (Amended) A device according to claim 5, wherein the light source is 
integrated in a semiconductor substrate bearing the [mobile]secQnd grating assembly. 

8. (Amended) A device according to claim 1, wherein the [fixed]first grating 
assembly has a first spatial period and the [mobilejsecond grating assembly has a second 
spatial period that is half the first spatial period of the [fixedjfirst grating assembly. 
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9. (Amended) A device according to claim 4, wherein the [fixed] first grating 
assembly has a first spatial period and the [mobile]secQnd grating assembly has a second 
spatial period that is half the first spatial period of the [fixed] first grating assembly. 

10. (Canceled) 

11. (Amended) A device according to claim 9, wherein the resultant [portion of 
the incident light]intfir£erem:fi beam is directed at a resultant angle iii[relative to] a plane 
perpendicular to lines along which the [fixed]first grating assembly and the 
[mobilejsecond grating assembly are formed, the resultant angle having a value 
substantially equal to an angle of incidence in this perpendicular plane of the incident light 
beam multiphed by «-l» relative to an axis perpendicular to the [fixed]first grating 
assembly and the [mobileJsecQnd grating assembly, said at least one detector being 
arcangfid-such that[ only] light beams interfering along the resultant angle are measured by 
the at least one detector for determining a relative displacement. 

12. (Twice Amended) A device according to claim 1[10], wherein the incident 
light beam enters the [fixed]first grating assembly at the angle of incidence which is not 
zero in the plane perpendicular to the lines along which the [fixed] first grating assembly 
and the [mobile]secQnd grating assembly are formed, the angle of incidence being 
sufficient so that the light source and a detection region of the at least one detector are 
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spatially separated from each other in projection in the perpendicular plane[ perpendicular 
to the lines along which the fixed grating assembly and the mobile grating assembly are 
formed]. 

13. (Amended) A device according to claim 1, wherein the [fixed] first grating 
assembly comprises a dielectric layer of index n greater than 1.8. 

14. (Amended) A device according to claim 1, wherein the [mobile]sfiCDnd 
grating assembly comprises a dielectric layer on top of a reflective substrate. 

15. (Not Amended) A device according to claim 2, wherein the first grating and 
the second grating are formed of several longitudinal secondary gratings of close but 
different frequencies thereby allowing an absolute displacement measurement over at least 
one range of measurement. 

16. (Not amended) A device according to claim 3, wherein the first grating, the 
second grating, the third grating and the fourth grating are formed of several longitudinal 
secondary gratings of close but different frequencies thereby allowing an absolute 
displacement measurement over at least one range of measurement. 

17. (Amended) A device according to claim 1, fiirther comprising at least one 
diffraction grating arranged beside at least one of the [fixedjfirst grating assembly and the 
[mobile]secQnd grating assembly so as to define at least one reference position for the at 
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least one detector. 

18. (Not amended) A device according to claim 1, further comprising at least 
one diffraction grating having at least one offset or phase jump incorporated with the lines 
of the at least one diffraction grating so as to define at least one reference position for the 
at least one detector. 

19. (Amended) A device according to claim 1, wherein the at least one detector 
is arranged for measuring a relative velocity between the [fixed]first grating assembly and 
the [mobilejsecond grating assembly, wherein a sole measurement of a frequency of 
detected luminous intensity modulation provides the relative velocity. 

20. (Not amended) A device according to claim 2, wherein at least one of the 
first grating and the second grating has a region with lines offset or phase shifted relative 
to lines of an other region. 

21. (Not amended) A device according to claim 3, wherein at least one of the 
first grating, the second grating, the third grating and the fourth grating has a region with 
lines offset or phase shifted relative to lines of an other region. 

22. (Amended) A device according to claim 2, wherein at least one of the first 
grating and the second grating has a region formed of at least two secondary gratings 
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having a same period and a same phase shifted or off set lines, the phase shifted or offset 
lines being provided so that the resultant [portion of the incident Ughtjinterference beam 
comprises two distinct beams that interfere and produce altemating luminous intensity 
signals varying as a function of relative position between the [fixed] first grating assembly 
and the [mobile]sfiCQiid grating assembly, whereby the altemating luminous intensity 
signals permits interpolation in an electric period of the Ivmiinous intensity signals and 
allows detection of a relative displacement direction between the [fixed]first grating 
assembly and the [mobile] second grating assembly. 

23. (Amended) A device according to claim 3, wherein at least one of the first 
grating, the second grating, the third grating and the fourth grating has a region formed of 
at least two secondary gratings having a same period and a same phase shifted or offset 
lines, the phase shifted or off set lines being provided so that the resultant [portion of the 
incident lightjintfirferfince beam comprises two distinct beams that interfere and produce 
altemating luminous intensity signals varying as a function of relative position between the 
[fixed]fkst grating assembly and the [mobile]sfiCQnd grating assembly, whereby the 
altemating luminous intensity signals permits interpolation in an electric period of the 
luminous intensity signals and allows detection of a relative displacement direction 
between the [fixed]first grating assembly and the [mobile] second grating assembly. 

24. (Not amended) The device according to claim 5, wherein the light source 
comprises an electroluminescent diode. 
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25. (Not amended) The device according to claim 24, fiirther comprising an 
optical coUimation element arranged between the light source and the first grating. 

26. (Twice Amended) A device according to claim 2, wherein the light source 
emits the incident light beam so that the incident hght beam comprises a first partial beam 
incident upon the [fixed]first grating assembly at a positive angle of incidence and a 
second partial beam incident upon the [fixedjfirst grating assembly at a negative angle of 
incidence, the [fixedjfirst grating assembly and the [mobile]secQnd grating assembly being 
arranged on either side of two regions of incidence respectively defined by the first partial 
beam and the second partial beam incident upon the [fixedjfirst grating assembly so as to 
form first to fourth diffracted beams and then to generate at least two resultant interference 
hpnms wbinh arp [hfitween the fourth diffracted beam and a fifth diffracted beam, thereby 
producing light] detected on either side of the two regions by at least two light detectors 
arranged on either side of the two regions of incidence. 

27. (Twice Amended) A device according to claim 8, wherein the light source 
emits the incident light beam so that the incident light beam comprises a first partial beam 
incident upon the [fixedjfirst grating assembly at a positive angle of incidence and a 
second partial beam incident upon the [fixedjfirst grating assembly at a negative angle of 
incidence, the [fixedjfirst grating assembly and the [mobile jsecond grating assembly being 
arranged on either side of two regions of incidence respectively defined by the first partial 
beam and the second partial beam incident upon the [fixedjfirst grating assembly so as to 
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form first to fourth diffracted beams and then to generate at least two resultant interference 
hftamg whinh arfi [ between the fourth diffracted beam and a fifth diffracted beam, thereby 
producing light] detected on either side of the two regions by at least two light detectors 
arranged on either side of the two regions of incidence. 

28. (Twice Amended) A device according to claim [26]4Q, wherein the source 
is attached to the [mobilejsecond grating assembly so that a portion of the [mobile]secQnd 
grating assembly is situated on either side of the source and offset or phase shifted relative 
to each other portion so that altemating light signals resulting from interference as detected 
by the at least two detectors are phase shifted by A/2. 

29. (Amended) A device according to claim [26]4Q, fiirther comprising a fifth 
diffraction grating arranged between the source and the first grating. 

30. (Twice Amended) A device according to claim [26]4Q, wherein the source 
provides a substantially coUimated beam propagating along a direction substantially 
perpendicular to the first grating. 

31. (Not amended) A device according to claim 2, wherein at least one of the 
first grating or the second grating defines a bi-directional diffiraction grating having a same 
spatial period along two orthogonal axes. 
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32. (Amended) A device according to claim 2, further comprising at least first 
and second reflective surfaces, the first reflective surface arranged to deviate a first beam 
originating fi-om the source and propagating substantially along a displacement direction 
[in the direction of the firgfj of tbp gftronri re flfirtive grating in order to provide the incident 
beam, and the second reflective surface arranged to reflect the interfering light along 
[an]the output direction substantially in a direction parallel to the displacement direction 
before being detected by the at least one detector. 

33. (Twice Amended) A device according to claim [32]42, wherein the source 
and the at least one detector are attached to the [fixed] first grating assembly and the first 
and second reflective surfaces are formed on a rod supporting the [mobile] second grating 
assembly. 

34. (NEW) A Hftvirfi flrmrding to Haim 6 ^ wViftrpin the light source is 
intftgrated in a sftmirnnHnnto r gnhstrflte hf^aririg the sftrnrid grating assembly. 

35. (NEW) A Hevire nHli^ing light Hiffrantion for measuring translation, 
rotation or velocity^ the device comprising: 

a light son rre emitting an incident light beam; 

at least one light de^teicAnr for detecting a resultant interference beam; 

a diffraction grating assemb ly located on a hght path of the incident light beam 

hetween the light source and th e at least one light detector^ the diffraction grating assembly 
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comprising a first reflertivft grating assem bly anH a second reflective grating assembly: 

wberein tbe first grating assembly is m obile along a given displacement relative to 

tbe second grating assembly^ wberein tb e first and second grating assemblies are arranged 
to diffract at least a p ortion of tbe incident ligbt beam, the incident light beam reaching the 
first grating assembl y where the incident light beam is partially diffracted along two 
different directions thereby forming two partia l light beams which reach the second grating 
assembly, and^ thereafter^ the first grati ng assembly, thereby formings after diffraction by 
the first grating assembly, the resultant interference beam resulting from interference of the 
two partia l light beams along an output direction, 

wherein the second grating assembly, the source, and the at least one detector form 

an integrated measuring head an d the first grating assembly fiirther comprises a first 
reflective grating that defines a scale for tbe device^ and wherein the detector is integrated 
in a semic onductor substrate bearing the second grating assembly. 

36. (NEW) A device utilising light diffraction for measuring translation^ 
rotation or velocity, the device comprising: 
a light sou rce emitting an incident light beam; 

at least one light detector for detectin g a resultant interference beam; 

a diffraction grating assembly located on a light path of the incident light beam 

between the ligbt source and the at least one light detector, th e diffraction grating assembly 
comprising a first reflective grating as sembly and a second reflective grating assembly; 
wherein the first grating assem bly is mobile along a given displacement relative to 
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the RftronH grating a ^^gemhly, wherein the first and second grating assemhiies are arranged 
to Hiffrart at least a p ortion of the inmdent light heam, the incident h'ght heam reaching the 
first grating assemhiy where the incident light beam is partially diffracted along two 
different directions thereby forming two partial hght b eams which reach the second grating 
assembly^ and^ thereafter^ the first grating assembly ^ thereby forming., after diffraction by 
the first grating assembly^ the resultant interference beam resulting f rom interference of the 
two partial light bea ms along an output direction^ 

wherein the second grating assembly, the sonrc e^ and the at least one detector form 

an integrat ed measnnng head and the first grating assembly fiirther comprises a first 
reflective grating that defines a scale for the device^ and whe rein the light source is 
integrated in a semiconductor substra te bearing the second grating assembly. 

37. (NEW) A device utilising hght diffraction for measuring translation. 
rotation o r velocity the device comprising! 
a hght sou rce emitting an incident light beam; 

at least one light detector for detecting a resultant interference beam; 

a diffi-acfion grating assembly located on a light path of the incident light beam 

between the light source and the at least o ne light detector, the diffraction grating assembly 
comprising a first reflective grating a ssembly having a first reflective grating and a second 
reflective grating as sembly having a second reflective grating; 

wherein the first grating assem bly is mobile along a given displacement relative to 

the second grating as sembly, wherein the first and second grating assemblies are arranged 
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to Hiffi-art flt least a p ortion of the inciHent light heam, the inrident light henm rftaching the 
first grating asRemhly where the inrident h'ght heam is partially HiffractftH along two 
different Hirertions therehy forming two partial l ight heams which reach the senond grating 
assemhly^ and^ thereafter^ the first grating assemhly therehy forming, after diffraction hy 
the first grating assemhiy the resultant interferenc e heam resulting from interference of the 
two partial light heams along an output direction ^ wherein the first grating and the second 
grating are formed of several longitudinal seco ndary gratings of close hut different 
frequencies therehy allowing an ahsolnte displacement mea surement over at least one 
range of measurement 

38. (NEW) A device utilising l ight diffraction for measuring translation, 

rotation or velocity^ the de vice comprising! 

a light source emitt ing an incident light heam; 

at least one light detector for detecting a resultant interference beam; 

a diffractio n grating assemhiy located on a light path of the incident light beam 

between the light source and th e at least one light detector, the diffraction grating assembly 
comprising a first reflective grating assemb ly and a second reflective grating assembly; 
and 

at least one diffractio n grating arranged beside at least one of the first grating 

assembly and the second grating assembly so as to define at least one reference position 
for the at least one detector; 

wherein the first grating assem bly is mobile along a given displacement relative to 
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the RftronH grating flsspmhly^ wherftin the first and second grating assemblies are arranged 
to diffract at least a p ortion of the incident light beam, the incident light beam reaching the 
first grating assembly where the incident light beam is part ially diffracted along two 
different directions thereby forming two partial l ight beams which reach the second grating 
assembly^ and^ therea fter^ the first grating assembly, thereby forming, after diffraction by 
the first grating assembly^ the resnltant interference beam resulting from interference of the 
two partial light beams along an output direction. 

39. (NEW) A device utilizing light diffr action for measuring translation, 
rotation or velocity^ the dev ice comprising: 
a light source emitting an incident light beam- 

at least one light detector for detecting a resultant interference beam: 

a diffraction grating assembly located on a light path of the incident light beam 

between the light source and the at least one light detector ^ the diffraction grating assembly 
comprising a first reflective g rating assembly and a second reflective grating assembly: 
and 

at least one diffraction grati ng having at least one offset or phase jump 

incorporated with the lines of the at least one diffracti on grating so as to define at least one 
reference position for the a t least one detector^ 

wherein the first grating assem bly is mobile along a given displacement relative to 

the second grating assembly^ wherein the first and second grating assemblies are arranged 
to diffract at least a portion of t he incident light beam^ the incident light beam reaching the 
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first grating nssemhiy whftre the innident light be am is parfially HiffrflrteH along two 
Hiffftrent Hirf^rtmng therehy for ming two partial hght beams which reach the second grating 
assembly, and, thereafter^ the first grating assembly^ ther eby formings after diffraction by 
the first grating assem bly, the resnltant interference beam resulting from interference of the 
two partial light heams along an output direction. 

40. (NEW) A device nfihVing hght diff raction for measuring translation, 
rotation or velocity ^ the device comprising: 
a light source emitt ing an incident hght beam; 

at least one hght detector for d etecting a resultant interference beam: 

a diffraction grating assembly lo cated on a hght path of the incident hght beam 

between the light source and the at least one hght detector^ the diffraction grating assembly 
comprising a first reflective grating assembly having a fi rst refiective grating and a second 
reflective grating assembly having a second reflective grating: 

wherein the first grating assembly is mob ile along a given displacement relative to 

the second grating assembly, w herein the first and second grating assemblies are arranged 
to diffract at least a portion of the incident hght beam, the incident light beam reaching the 
first grating assembly where the incide nt light beam is partially diffracted along two 
different directions th ereby forming two partial light beams which reach the second grating 
assembly, and^ thereafter, the fi rst grating assembly, thereby forming, after diffraction by 
the first grating assembly, the resultant interference beam resulting from interference of the 
two partial light beams along an output direction, wherein the light source emits the 
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indHfint light beam gn thft inriHent light hftam nnmprises a first partial beam incident upon 
thfi fivftH grating assftmbly at a positive angle of incidence and a second partial beam 
incident upon the fixed grating assembly at a negative angle of incidence, the first grating 
assembly and the s pcnnd grating assembly being arranged on either side of two regions of 
incidence respectively deirAr\eA by the first partial beam and the second partial beam 
incident upon the first grating assembly so as to form first to fourth diffracted beams and 
then to generate at least two resultant in terference beams which are detected on either side 
of the two regions by at least two ligh t detectors arranged on either side of the two regions 
of incidence 

41. (NEW) A device a ccording to claim 40, wherein the first grating assembly 
has a first spatial period and the second grating assembly has a second spatial period that IS 
half the first spatial period of the first grating assembly. 

42. (NEW) A device nfiliying light diffraction for measuring translation, 
rotation or velocity, the devi ce comprising- 

a light source emitti ng an incident light beam; 

at least one light detector for detecting a resultant interference beam; 

a diffraction grating assembly locate d on a light path of the incident light beam 

between the light source and the at least onf> light detector^ the diffraction grating assembly 
comprising a first reflective grating ass embly having a first reflective grating and a second 
reflective grating assembly having a s econd reflective grating, wherein at least one of the 
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first graring nr thft Rp rnnH grating Hf^finpg a hi~Hirertinnfl1 diffrflrtinn grating having a same 
spatial perioH alon g two nrthngnnal axes; 

wherein the first grating assembly is mobile alo ng a given displarfimpnt relative to 

the seronH grating assembly^ wherein the first and second grati ng assemblies are arranged 
to diffrart at least a portion of the ineident light beam^ the incident light beam reaching the 
first grating assembl y where the incident light beam is partially diffracted along two 
different directions thereby forming tw o partial light beams which reach the second grating 
assembly^ and^ thereafter^ the first grating assembly^ thereby fo rmings after diffi-action by 
the first grating assembly^ the resultant interfer ence beam resulting from interference of the 
two partial light beams along an oiit pnt direction 

43. (NEW) A device utilising light diffr action for measuring translation, 
rotation or velocity^ the device comprising; 
a light source emitting an inci dent light beam; 

at least one light detector for detecting a resultant interference beam; 

a diffi-action grating assembly located on a light path of the incident light beam 

between the light source and the at least one ligh t detector^ the diffraction grating assembly 
comprising a first reflective grating a ssembly having a first reflective grating and a second 
reflective grating assembly h aving a second reflective grating; and 

at least first and second reflec tive surfaces^ the first reflective surface arranged to 

deviate a first beam originating from the source and pro pagating substantially along a 
displacement direction of the second reflective grating in order to provide the incident 
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heam^ anH fhet Rero nH rftflpntive snrfare arranged to reflect interfering light along the 
mitpnt dirertinn Riihstantially in a H irprtinn parallel to the Hisplanement Hirertinn hefnre 
heing HeterteH hy th e at least one detector; 

wherein th p first grating assemhly is mnhile along a given displacement relative to 

the second grating assemhly^ wherein t he first and second grating assemblies are arranged 
to diffract at least a portion of the incident light heam^ the incident light beam reaching the 
first grating assembly where the incident light beam is partially diffracted along two 
different directions thereby forming two partial light beams which re ach the second grating 
assembly^ and^ there after the first grating assembly^ thereby forming, after diffraction by 
the first grating assembly^ the resnltant interference beam resulting from interference of the 
two partial light beams along an oiitpnt direction. 



